All reagents and solvents were purchased from commercial sources and were of the highest grade. Solvents were dried according to standard procedures. All reactions were magnetically stirred and monitored by thin-layer chromatography (TLC). Flash chromatography (FC) was performed using silica gel 60 (200-300 mesh). Absorption spectra were taken on a Varian Carry 4000 spectrophotometer. Fluorescence spectra were taken on Hitachi F-7000 fluorescence spectrometer. The 1 H NMR and 13 C NMR spectra were recorded at 600 and 150 MHz, respectively. The following abbreviations were used to explain the multiplicities: s = singlet; d = doublet; t = triplet; q = quartet; m = multiplet; br = broad. High resolution mass spectra were obtained on a Varian QFT-ESI mass spectrometer. Live cell and tissue fluorescence images were acquired by Zeiss LSM 880+Airyscan Laser Scanning Confocal Microscope with a 60×oil-immersion objective lens. 
experiments, cells were washed with PBS 3 times. Then, the cells were treated with POP (4 M) in PBS for 30 min. After washed with PBS 3 times, the fluorescence imaging assays were performed.
Imaging cancer and normal tissue cryosections.
Tumor-bearing mice were prepared by subcutaneous injection of A549 or HepG2 cells into the left axillae of the nude mice. After 14 days of tumor inoculation, the tumor-bearing nude mice were sacrificed after anesthesia, and various tissues, including tumor, heart, liver, spleen, lung, and kidney, were cryo-sectioned as 20 m thickness. The harvested surgical specimens of patients, including human lung, thyroid, and ovarian cancer tissues as well as human ovarian and cervical normal tissues determined by doctors, were cryosectioned as 5 m thickness. After washed with PBS three times, these slices were treated with POP (4 M) for 20 min in PBS, followed by imaging under confocal microscopy. Note that, before POP treatment, these slices must be washed three times with PBS; otherwise, some background fluorescence caused by Cys/GSH in blood was also observed in normal tissues.
Cyotoxicity assays.
The CCK-8 cell proliferation assay was applied to determine the viabilities of the cells treated with POP. HeLa cell suspensions with a density of 2.0×10 3 cells/well in 100 μL cell culture medium were added to 96-well plates. After cell attachment, the cells were treated by POP with different concentrations (0-10 μM). After another 24 h incubation, cells were washed twice with PBS and incubated with fresh medium containing 10 μL CCK-8. The absorbance at 570/492 nm was measured by Synergy™ Mx Multi-Mode Microplate Reader. Cell viability (%) = (A with probe -A blank / A control -A blank ) × 100%.
6. Quantum yield determination. Fluorescence quantum yields of POP, NP (POP + 100 equiv of Cys), and SP (POP + 10 equiv of GSH) in PBS were determined with rhodamine B (Φ = 0.7, MeOH), coumarin 6 (Φ = 0.78, EtOH), and Gresyl violet perchlorate (Φ = 0.58, EtOH) as references, respectively. The quantum yield was calculated using Eq.1: 6, 158.3, 137.4, 137.2, 137.0, 136.9, 135.4, 134.9, 134.8, 134.1, 132.4, 131.8, 131.7, 131.6, 131.5, 130.6, 128.7, 122.0, 121.9, 121.5, 121.4, 121.4, 119.2, 116.3, 109.4, 99.5, 48.9, 15.4 POP (4 M, 30 min) (E) in PBS, respectively. For green channel, the emission was collected at 500-540 nm ( ex = 488 nm); for red channel, the emission was collected at 650-700 nm ( ex = 561 nm). Scale bar: 50 m. 543 nm); for MitoTracker Green, emission was collected at 500-540 nm ( ex : 488 nm). In (B), for NP, emission was collected at 500-600 nm ( ex : 488 nm); for MitoTracker Red, emission was collected at 650-750 nm ( ex : 633 nm). In (C), for SP, emission was collected at 600-700 nm ( ex : 561 nm); for MitoTracker Green, emission was collected at 500-600 nm ( ex : 488 nm). Scale bar: 20 m. 
